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Investigation of the Structure of 160 Resonance 
States by the Products of Reactions with 11--Mesons 
and Muons 

The structure of total and partial spectra of neutrons from 
the decay of giant resonance states excited in the 16o(,.-, y) 
and 16 0 (ll-, v ll) processes is discussed. It is shown that the 
resonance structure of neutron spectrum is due to the decay 
of nuclear system collective states ·,-hich form the giant resonance. 

The investi>5ation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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© /978 06z.etlHHeHHbl/l BHCTHTyT HJlepHbiX BCCne.aOB8HBil /1y6Ha 

0CHOBHOH qepTOH nornomeHHH MIOOHOB fl-+{:A,Z) ... v. +(A,Z-1) 
H pa,IJ,Hali,HOHHOrO 3aXBaTa rr ·Me30HOB 77-+(A,Z) ->y+tA ,Z-1) 
H,IJ,paMH B:BnB:eTCB: B036y:lK,IJ,eHHe B B:,IJ,epHOH CHCTeMe rHraHT· 
CKHX pe3oHaHcoa. B nerKHX H.n.pax /KoTophle Mhl 6y.n.eM 
o6cy:lK,IJ,aTL B ,IJ,aHHOH pa6oTe/ npH nornOIIJ,eHHH MIOOHOB 
ocuoauaH aeTBL ao36y:lK,IJ,eHHH o6ycnoaneua nepexo.n.aMH 
.n.unonLHoro /onHcLiaaeMoro onepaTopoM Y 1 (0,<;))/ H cnHH· 
.n.unonLHoro /onHCLIBaeMoro onepaTopoM [ aY 1 (0, ¢)] J / 

THfiOB. B OTllH'IHe OT MIOOHOB, OCHOBHaH 'IaCTh KOTOpLIX 
.n.ocTHraeT 1s -op6HThl, 77- -Me30Hhl nornOIU.aiOTCH H c Go
nee BLICOKHX op6HT Me30aTOMa. TaK, B B:,IJ,pax 1p -o6onO'IKH 
3aXBa T H,IJ,eT KaK C S, TaK H C p - op6HT. B CHny 3TOrO 
B nerKHX B:,IJ,pax npH pa,IJ,Hali,HOHHOM 3aXBaTe 77- ·Me30HOB 
HapH.D.Y C B036y:lK,IJ,eHHeM CllHH",Il,HfiOllhHOH BeTBH pe30HaHCa 
npOHCXO,Il,HT C 3aMeTHOH aepOB:THOCThiO B036y:lK,IJ,eHHe H CTiiiH· 
KBa,IJ,pynonLHOH BeTBH /onHCbiBaeMOH onepaTOpOM 
[a Y 

2 
(0, ¢)] J /. B HllP.e 16 0, uanp., BKna.n. nocne.n.ueii 

cocTaanB:eT oKono 44'1o I 11. 
ilO,IJ,XO,Il,, OCHOBaHHLIH Ha KOHIJ,enli,HH 0 ,IJ,OMHHHpyiOU(eH 

ponH cocTOHHHH rHraHTCKoro pe3ouauca B o6oux npou.ec
cax, noJaonHn onucaTL rpocc-cTpyKTYPY cneKTpa ao36y:lK
.n.eHHH H.n.epuoii cucTeMhl I 1-41. O.n.uaKo o,IJ,HHX TonLKO .n.aHHLIX 
o rpocc-cTPYKType cneKTpa eme He .n.ocTaTo'IHO .n.nH rny-
6oKoii npoaepKH MHorux nono:lKeHHii TeopHH, ne:lKamux a oc
uoae onucaHHH o6oHx npou.eccoa. KaK H B cnyqae •oTo
H,IJ,epHLIX peaKIJ,HH, Ba:lKHaH HH.OpMali,HB: MO)i{eT 6b1Th nony
qeHa H3 HeiiTpOHHbiX cneKTpOB, H oco6eHHO H3 napu.uanLHbiX 
HeHTpOHHbiX cneKTPOB, KOr,IJ,a .HKCHpyeTCB: KOHKpeTHOe co
CTOHHHe KOHe'IHOrO B:,Il,pa (A-1). AHanH3Y KaHanOB pacna,IJ,a 
cocTOHHHH ruraHTCKoro pe3oHauca a npou.eccax fl- - Ja· 

:, 



XBaTa H pa,IJ.HaQHOHHOrO IT- -3aXBaTa B JierKHX X,IJ.pax Ha 
npHMepe x.npa 

16 0 nocaxmeua .nauuax pa6oTa. JI.npo 16 0 
Bb16pauo no Toil npH'IHHe, 'ITO B 3TOM cnyqae y.naeTcx 
nOCJie,IJ.OBaTeJibHO y'leCTb COCTOJIHHX THna ,IJ.Be 'laCTHUbl -

.nae ,IJ.blpKH. Ponb 3THX~7oJTOXHHii B 4JopMupoaaHHH pe3o
uauca oKa3anacb Ba)KHOH 1 • 

AHaJIH3 cneKTpa B036y)K,IJ.euux x.nepuoii CHCTeMbl npu 
llOrJIOIQeHHH MIOOHOB H llpH pa,IJ.HaQHOHHOM 3aXBjl.Te Tr- -Me-
30HOB B 16 0 6biJI npoae.neu HaMH B pa6oTe 1/. TaM )Ke 
no.npo6uo H3JIO)KeH aecb 4JopMaJIH3M pac'leTa. IIo3TOMY HeT 
He06XO,Il.HMOCTH OCTaHaBJIHBaTbCX Ha 3THX BOllpocax eme 
pa3. IIpuae.neM TOJILKO KoHe'IHblii pe3yJILTaT paccMoTpeuux. 
B ma6A. 1 .naHbl npocyMMHpoBaHHble no BCeM pe3ouaucaM 
c onpe.neneHHbiM 3Ha'leHHeM cnuua cKopocTH pa.nuauuou-
uoro 3axaaTa A(J) =IA(J,Ei) HBbiXO,IJ.bl R(J) =I R(J,Ei) 

E1 Ei 

Ta6AUtJa 1 

CKopocTH pa.nuauuouuoro 3axaaTa rr -Me30HOB H BbiXO,IJ.bl 
)KeCTKHX y- KBaHTOB B JI,IJ.pe 16 0 

, )J:; (J) )':t(J) .,. £, (J) '-tf~ l?t(J) 
J I016ceK-! I01NCeH'-J. <ro-4) em- > (I0-4) 

o- 0 !,2 0 !,5 !,5 
r 8,? !6,2 6,4 20,? 27,! 
2- IO,? 58,! ?,8 ?4,4 82,2 
3- 0,2 6,3 0,2 8,! 8,3 
o+ 0 0,3 0 0,3 0,3 
r+ !,5 !2,9 I,I !6,5 !?,6 
2+ !,8 26,? 1,3 34,2 35,5 
3+ 2,0 31,0 1,5 39,7 4I,2 
I(i) 19,6 81,8 14,4 104,7 II9,I 
.L(:!+) 5,3 ?0,9 3,9 90,7 94,6 

L.(:r}+Z(Jt:.4,9 152,7 !3,3 195,4 213,? 

4 

)KeCTKHX y -KBaHTOB KaK ,Il.JHI 3aXBaTa C S -op6HT, TaK H C 
p -op6HT Me3oaToMa. TaM )Ke npuae.neu noJIHLiii Bblxo.n 
R = R

8 
+ R P y - KBaHTOB. IIpHBO,IJ.HMble B .nauuoii pa6oTe 

pe3,JibTaTbl CJierKa OTJIH'IaiOTCJI OT pe3yJibTaTOB pa6o
TLI l/, 3TO CBJI3aHO C TeM, 'ITO B paHHeii pa6oTe /1/ B 
cnHH- KBa,IJ.pynOJibHOH BeTBH pe 30HaHca BKJia,IJ. COCTOJIHHH 
THna ,IJ.Be 'laCTHUbl - ,IJ.Be ,Il.blpKH Y'IHTbiBaJICJI He COBCeM 
TO'IHO. 

XapaKTep B036y)K,IJ.eHHJI JI,IJ.epHOH CHCTeMLI B 06JiaCTH 
3HeprHH B036y)K,IJ.eHHJI E*( 16 N) > 15 M3B npoHJIJIIOCTpH
poaau B ma6A. 2. B 3Toii o6nacTH 'IHCJio pe3ouaucoa ae
JIHKO H n03TOMY BKJia,IJ. HX npOCYMMHpOBaH no HHTepBaJiy 
11 = 5 M 3B. B ma6A. 2 npHBO,IJ.JITCJI aeJIH'IHHbl R(J ,bE)= 

Eo+/1 
I R (J; E i) . )l;oMHHHPYIDIUHMH B 3Toii o6nacTH 3Hepruii 

E.=<E 
1 0 

JIBJIJIIOTCJI cnuu-Kaa.npynonLHble nepexo,IJ.bl. OHH npeHMy
mecTBeHHO CBJI3aHbl C 3aXBaTOM rr-Me30HOB C p -op6HT. 

Bhlxo.n y -KaaHTOB, ucnymeHHbiX B HHTepaane 3Hepruii 
oT Ey .no E y +dEy , onpe.nenJieTcJI aeJIH'IHHoii \\(E): 
dR ~ W(E y) dEy. 3Ta BeJIH'IHHa npHBe,IJ.eHa Ha puc. 1 
B au.ne cnnowuoii JIHHHH. B ~'e rHcTorpaMMbl noKa3aHLI 
3KcnepHMeHTaJILHble .naHHble 5 • TeopeTH'IeCKaJI KPHBaJI 
B uenoM .noaoJibHO xopowo cornacyeTCJI c 3KcnepHMeu
TaJILHOii. Ha pucyuKe Bbi,IJ.eneH BKna.n cnuu-.nunoJILHoii/a/ 
H cnuu-Kaa.npynonLHOii /6/ BeTBeii pe30HaHca. TeopeTH
qecKHe KpHBble noJiy'leHbl B npe,IJ.UOJIO)KeHHH, 'ITO Ka)K,IJ.biH 
pe30HaHC HMeeT 6peiiT-BHrHepOBCKYIO 4JopMy H lUHpHHy, 
paBHYIO 2 M3B. 

IIepeii.neM Tenepb K o6cy)K,IJ.eHHIO Kauanoa pacna.na 
COCTOJIHHH, c4JopMHpOBaBlUHX rHraHTCKHH pe30HaHC. Pac
qeT KaHaJIOB pacna,IJ.a npOBO,Il.HJICJI B XOpOlUO H3BeCTHOM 
4JopMaJIH3Me npuae.neHHLIX mHpHH R -MaTpH'IHoii TeopHH. 
0CHOBHOe COCTOJIHHe JI,Il.pa 15N(l/2-) H COCTOJIHHe 3/2-
/ E* = 6,3 M3B/ nonaraJIHCb 'IHCTO ,IJ.blpO'IHbiMH /p~)2 11 
P;)2 cooTBeTcTaeuuo/. CocTOJIHHJI noJIO)KHTeJILHOii 'leT-
HOCTH X,IJ.pa l~ OllHCbiBaJIHCb cynepn03HUHeii KOH4JHry-
paUHH THna lls-1> H If lp-2>, r.ne f = 2s HJIH ld. CooT-
aeTCTBYIDIUHe BOJIHOBble 4JyHKUHH noJiy'leHbl CTaH,IJ.apTHbiM 
MeTo.noM .nuarouaJIH3aUHH. B3aHMo.neiicTBHe Me)K,IJ.Y HyK
nouaMH B x.npe onHcblaanocL noTeuuuanoM Ta6aKHHa. 

f 
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Puc. 1. 3Hepzeau'lecKuu cner<ap xecmKux y - KeaHllloe npu 
paOUQ(#UOHHOM 3axeame 77-- Me30H06 JIOPOM ltl 0. 

Ta6Aul#a 2 

-4 
Bwxo~w* /s e~HHHnax 10 I y -I<saHTos npH pa~HanHOHHOM 3axsaTe 
1T -Me30HOB B 16 0 C B036y)K.I{eHHeM BWCOI<03HepreTH'IeCKOB 06JiaCTH 
.ll~pa 16N. 

9 

6 

3 

!:JHepreTH'iecKHA 
o+ 1+ z+ 3+ Cyl.~Ma 

!IIHT~:Ba.JI B 
l~aB 

1&-20 

20-25 

25-30 

Xl-35 

3&-40 

~40 

K-f,4E} ~~·tJE} £f{J;AE) K/J,'dE) ~fM·4E) ~(J,·~t) llt~;1E) £4dt) /?,t4·4E) ~("·~c) 

o,o5 o,05 1,19 1,28 6,49 6,81 I0,59 rr,o 18,3 

0,04 0,04 2,17 2,22 8,66 9,01 91II 9,44 20,0 

0,15 o,1s 3,07 3,28 7,22 7,48 3,47 3,60 13,9 

0,04 0,04 2,14. 2,34 5,56 5,74 2,70 2,78 10,4 

0 0 3,05 3,25 4,45 4,55 2,60 2,66 IO,I 

0 0 4,12 4,45 0,61 0,62 o,o6 0,06 4,8 

*BI<Jia~ pe30HaHCOB OTpHnaTeJihHOB 'leTHOCTH B 06JiaCTH 
B036y)K.I{eHHJI E( 16N) > 15 M3B B BWXO~ Y -KsaHTOB COCTas
JIJieT R= 1,5·10-ii 

1971 

20,7 

14,5 

10,9 

ro,5 

51 I 



PeJynbTaTbl pacqeTa nonHoro HeiiTpoHHoro cneKTpa 

npHse~eHbl Ha puc. 2a - ~n.11 npouecca <11- ,v 11 ), 26 - ~n.11 
npouecca (rr- ,y). llpHBe~eHbl TaiOKe H 3KcnepHMeHTanb

Hble ~aHHble. TeopeTHqecKHe KPHBble nonyqeHbl B npe~

nono)KeHHH, qTo Ka)K~biB pe30HaHC B Heii:TpOHHOM cneKTpe, 

DOKa3aHHbiB Ha pHCYHKe B BH~e BepTHKallbHOB llHHHH, HMeeT 

6peii:T-BHrHeposcKyro lllopMy H WHPHHY, pasHyro 2 M3B. 
PeJoHaHcbl, noKaJaHHble B BH~e cnnowHblx sepTHKanbHbiX. 

llHHHB, COOTBeTCTBYIOT pacna~y B OCHOBHOe COCTOJIHHe 

~oqepHero .ll~pa 15N(1/2-), a B BH~e nyHKTHPHbiX nHHHB 

B B036y~eHHOe COCTOJIHHe 3/2-/E* = 6,3 M3B/. B o60HX 

npoueccax B cneKTpax Heii:TpOHOB qeTKO npocne)KHBaeTcx 

DHK B paiioHe En = 4+5 M3B, KOTOpbiB BOCDpOH3BO~HTCJI 

TaiOKe H B pacqeTe. Pe3oHaHc B HeiiTpOHHOM cneKTpe npH 

nornmn;eHHH MIOOHOB o6ycnosneH pacna~oM KonneKTHBHbiX 

COCTOJIHHB .ll~pa 16 N 24 /E* = 6,6 M3B/, 13 /7,9 M3B/ 
B OCHOBHOe COCTOJIHHe 

15 N(1/2-) H 15 /13,4 M3_B/ -
B B036y)K~eHHoe 3/2'/ E *= 6,3 M 3B/. B npouecce (rr , y ) 
pe30HaHC o6ycnosneH pacna~OM COCTOJIHHJI 24 B OCHOB· 

HOe_ COCTOJIHHe 
15 N H 1~ - B B036y)K~eHHOe COCTOJIHHe 

3/2 /HH)KHHB HH~eKC y CDHHa DOKa3biBaeT nop.ll~OK cne~O • 
BaHH.Il ypoBH.Il c ~aHHbiM J /. Pacna~ pe3oHaHCOB oTpHn;a

TenhHOB qeTHOCTH 16 N Ha ypOBHH 15 N DOllO)KHTenbHOB 

qeTHOCTH H~eT C Manoii: BepO.IITHOCTbiO. 

CneKTp Heii:TpOHOB B npouecce (rr, y) oKalbiBaeTc.ll 

6onee )KeCTKHM, qeM B npouecce (11 , v 
11

). 3To CB.IllaHo 

C CHllbHbiM DpO.IIBlleHHeM KBa~pynonbHOB BeTBH B036y)K· 

~eHHJI B npon;ecce (rr, y ). Ee pacna~ B OCHOBHOe COCTOJI• 

HHe Jl~pa 15N npHBO~HT K BblneTy BbiCOK03HepreTHqecKHX 

HeiiTpoHOB. KaK cne~yeT Hl pacqeToB, BbiXO~ HeiiTpOHOB 

c 3HeprHeii En > 10 M3B B npouecce (rr-, y) ~Oll)KeH 
cocTaBn.IITb 32«1o, a c 3HeprHeii En> 15 M3B - oKono 

22«1o OT nonHoro Bblxo~a HeiiTpoHoB. PacqeT noKalan, qTo 

COCTOJIHHJI, lilopMHPYIOIUHe CDHH·KBa~pynonbHYIO BeTBb pe-

30HaHca, pacna~aiOTCJI C 60llbWOB BepO.IITHOCTbiO Ha BbiCOKO • 

B036y)K~eHHble COCTOJIHHJI ~oqepHero .ll~pa (A -1), KOTOpble 

ne)KaT Bblwe nopora nocne~YIOIUero HcnycKaHH.Il HyKnoHa 

/eM. ma6A. 3/. B pelynbTaTe - KaHan c HcnycKaHHeM ~syx 
HeBTpOHOB (rr-, y2n) HllH HeBTpOHa H npOTOHa (rr-, ynp) 

OKa3biBaeTCJI ~OBOllbHO HHTeHCHBHbiM. B .ll~pe 160 Ha 

~onro o6oHx 3THX npoueccos npHxo~HTC.Il 190/o cnyqaes. 
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2 4 6 8 10 12 

a) 
En (M3B) 

24 g 0.15-

I 16o( _ )15N & ~ n ,rn 

~ 0.10 
~ 

' :I ~0.05 
~:J 
Ql 
:r r ··. 'I 'I ,: I I I I II : I I I 111'-~·--r 

2 4 6 8 10 12 

6) 
En (M'36) 

Puc. 2. IloAHblii HeiimpoHHblii cneKmp e npo11ecca)C q./ <11-,vJl: ) ; 
cnAOIUHQJI KpU6QJI • pe3yAb111Q111 U3MepeHUJI /7/, IU11rpUX· 
nyHK111UpHaJI • pe3yAb11fQ111 paf:'lema; 6/ (rr- ,y) ; 2UC1110ZpaM· 
MQ • pe3yAb11fQ111 U3MepeHUJI /6/, CnAOIUHQJI KpUBQJI • pe3yAb· 
mam pac'lema c y'lell(oM cnuH- KeaopynoA&Hoii eemeu zuzaHm
cKozo pe3oHaHca, wmpux- nyHKmupHaJI - 6e3 y'lema. 

9 



Ta6AU11a 3 
<?ifHOCHTenhHbiH BbiXO.D. N HeiiTpOHOB c 3aceneHHeM .II.D.pa 

N B cocTOJIHHH co cnHHOM J 0 H 3HeprHeil E0 /s C.D.H
HHIJ,ax 10-2 /; N+ H N- COOTBCTCTByiOT pacna,D.y pe30HaH
COB nono:>KHTCJihHOH H OTpHD,aTCJihHOH 'ICTHOCTH 

:l" I/2- I/2+, 5/2+ 3/2- OcTa.JIEHile f-N: Cyr.~1.1a YpOEHJ.! ) 
• CER3aHHble Jie;;anu~e IIO ECeM 

E,J.U}B) (OcR. COCTORHIDI EHme no- . COCTOR-
COCT.) 5,3 6,3 por:l HYK- HIDIM if,.V 

l.f;V 
JIOHHOI'O .li,!lpa 
pasEa.na 

--
N+ 5,4 3,I 10,9 5,2 19,8 44,4 

N- 29,4 0,4 14,5 0,2 I,I 45,6 

ll++ir 34,8 3,5 25,4 5,4 20,9 90,0 

B ma6A. 3 npHBO.D.HTCJl OTHOCHTCJihHbiH BbiXO.D. HeiiTpo-

HOB 

N
(±) 

""'~ r tot . 
1 

R(.±)(E.) 
1 1 

Rtot 

CyMMHpOBaHHC BC.D.CTCJI no BCCM pe30HaHCaM nonO>KHTCnh

HOH /+/ HJIH OTpHD,aTCJihHOH /-/ 'ICTHOCTH. r ~ot - pac-
1 

C'IHTbiBaeMaJI nonHaJI HYKJIOHHaJI WHpHHa i -ro pe3oHaHca, 

r i (J 0 E 0) - napD,HanhHa.JI WHpHHa HYKJIOHHOro pacna,D.a 

i -oro pe3oHaHca Ha cocTOJIHHe J0 E 0 JI,D.pa (A- 1) ; 
R tot = 2,1 ·1 0 - 2 - nonHWH BbiXO.D. y - KBaHTOB B nponec-

ce 16 0 (rr- ,y ). 
IlonHble HCHTpOHHble cneKTpw JIBnJIIOTCJI pe3ynJ.TaToM 

Hano)l(eHHJI 6on1.woro 'IHcna napiJ,HanhHbiX cneKTpoB. B pe-

3ynhTaTe TaKoro Hano)l(eHHJI, icaK xopowo BH.D.HO H3 puc. 2, 
MHOrHe oco6eHHOCTH cneKTpa crna)I(HBaiOTCJI. Ilo:nowy 

6onhwo:H HHTepec npe,D.cTaBnJieT BW.D.eneHHe napD,HanhHWx 

cneKTpOB. 3KcnepHMCHTanhHOC HCCJIC,D.OBaHHe napD,HanhHbiX 

HCHTPOHHbiX cneKTpOB MO)I(CT 6WTI• CBJI3aHO C npOBC.D.CHHCM 

H3MCpCHHi Ha COBfia,D.eHHC nepBH'IHOrO y -KBaHTa H BTO

pH'IHOrO MJirKOrO OT BbiCBC'IHBaHHJI Jl,D.CpHoro COCTOJIHHJI. 

10 

IlapD,HanhHWC CfiCKTpW HCHTpOHOB, OTBC'IaiO~He 3aCe

JICHHIO OCHOBHOrO COCTOJIHHJI /1/2-/ .JIJJ;pa U)N H co

CTOJIHHJI 3/2-/ E * = 6,3 M3B/ - 3TH cocTOJIHHJI 3acenJIIOT

CJI C HaH60nhWCH HHTCHCHBHOCThiO - npHBC,D.CHbi Ha puc. 3 
H 4. Pacna.D. KBa.D.pynonJ.Hoii BCTBH pe3oHaHca B nponecce 

(rr-,y) npHBO.D.HT npeHMy~ecTBeHHO K 3aceneHHIO ypoBHJI 

3/2- JI,D.pa 
15 N. Ilo3TOMY COOTBCTCTBYIO~He napD,HanhHWC 

HCHTpOHHWC CllCKTpW B npou;ecce (rr- ,y) OTJIH'IaiOTCJI OT 

cneKTpoB B npou;ecce (fl.- , v 
11 

). B TO )I(C BpeMJI napiJ,Hanh

HWC HCHTpOHHWC CfiCKTpbl, CBJI3aHHbiC C 3aceneHHCM OCHOB
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Jt~c. 3. IIapiiUaAbHbul Heu•poHHblii cneK•P a npo11ecce 
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Puc. 4. IIapijuaA&HbiU HeumpoHHbiU cneKmp 6 npoijecce 
16Q (77-, y); a/ - C 3aCeAeHUeM OCH06H020 COCT/lOJIHUJI JIOpa 
15N (1/2-) U 6/ - COCTilOJIHUJI 3/2-/6,3 M3B/, nyHKTilUpHaJI 
Kpu6a.R - 6KAao cnuH- ounoA&Hou 6em6u zuzaHmcKozo pe3o
HaHca. 

llpoBeAeHHOe paCCMOTpeHHe HeHTpOHHMX cneKTpOB no
Ka3ano, qyo KOHUellUHB 0 AOMHHHpyro~eH ponH COCTOBHHH 
ruraHTCKoro peJoHaHca no3BOnBeT onucaTL B o6~Hx qep
Tax CTPYKTYPY HeHTPOHHoro cneKTpa B nerKHX BApax. 
llonyqeHHMe peJynLTaTM HaXOABTCB B XOpOWeM cornaCHH 
c 3KcnepHMeHTanLHMMH AaHHMMH. C Apyrou cTopoHM, 
npeACTaBnBeT HHTepec AanLHeuwee 3KcnepHMeHTanLHoe 
H3yqeHHe HeHTPOHHoro KaHana pacnaAa - napuuanLHMX 
cneKTpOB, BMXOAOB no KaHany ABYXHyKnOHHOrO pa3Bana, 
H T.A. TaKHe 3KcnepuMeHTanLHMe AaHHMe no3aonBT rny6-
)l(e npoaepHTL pa3nHqHMe acneKTM BAepHou CTPYKTYPM, 
CBB3aHHMe c npoueccoM 117, y). 
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